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(54) OPTICAL FILTER FOR DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively cut off 
electromagnetic waves and near infrared rays without 
decreasing the brightness of a display screen by providing a 
lattice type conductive thin film whose lattice interval and 
thickness are less than specific values on at least one surface 
of a transparent substrate whose mean light-beam 
transmissivity is less than a specific value. 

SOLUTION: The transparent substrate is provided with a lattice 
type conductive thin film on at least one surface. The lattice 
interval (P) of this conductive thin film is <200 jxm and, 
preferably, 80 to 200 jam. The thickness (T) of the conductive 
thin film is <20 jam and, preferably 1 to 20 |im and more 
preferably 5 to 20 ^m. The line width (W) of the lattice of the 
conductive thin film is normally 5 to 50 \irr\ and, preferbly, 10 to 
30 |i,m. The opening rate of the lattice of the conductive thin 
film is >60% and, preferably >70% and more preferably 80%. 
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* NOTICES * 

• « 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The light filter for a display characterized by coming to prepare the grid-like conductivity thin 
film whose lattice spacing is 200 micrometers or less, and whose thickness is 20 micrometers or less in one 
[ at least ] field of a transparence substrate whose average light transmission in the wavelength of 800nm - 
1 OOOnm is 30% or less. 

[Claim 2] The light filter for a display according to claim 1 with which a transparence substrate consists of 
transparence resin or glass. 

[Claim 3] The light filter for a display according to claim 1 prepared in one [ at least ] field of a transparence 
substrate when a grid-like conductivity thin film carries out the laminating of the film with which the grid- 
like conductivity thin film was prepared to a transparence substrate. 

[Claim 4] The light filter for a display according to claim 1 whose line breadth of a grid-like conductivity 
thin film is 5 micrometers - 50 micrometers. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the light filter for a display. 
[0002] 

[Description of the Prior Art] It is also useful also as a large display of a possible angle of visibility for the 
plasma display to be widely used as a large-sized display (image display device) by the plane, for example, 
to fully recognize a display screen also from the direction of 80 degrees of slant. It is desirable to use the 
light filter for a display which has the function which covers this near infrared ray and electromagnetic wave 
since a near infrared ray and an electromagnetic wave occur for that front face, equipping from the display 
screen of this plasma display. 

[0003] That by which the laminating of the conductive mesh was carried out to the transparence substrate 
which absorbs a near infrared ray alternatively as such a light filter for a display from the former is 
proposed. Here, it comes to weave conductive fiber, and since a conductive mesh may improve an 
electromagnetic wave shielding effect more, it is desirable [ a mesh / the lattice spacing of a conductive 
mesh ], while being harder coming to generate moire, if this is small. 

[0004] However, when the lattice spacing was made small, there was a problem that the brightness of the 
whole display screen fell. Although what is necessary is just to make small the diameter of fiber of the 
conductive fiber which constitutes a conductive mesh in order to solve this problem, it is difficult to make 
small the diameter of conductive fiber which constitutes a conductive mesh, for example, as for a conductive 
mesh 20 micrometers or less, the diameter of fiber is hardly known practical. Moreover, in order to 
compensate the fall of the brightness of a display screen, indicating a display bright is also considered, but 
since it may be necessary to change the design of the display itself for that purpose or and power 
consumption may increase, it may be difficult [ it ] to make the display itself bright. 
[0005] 

[Problem(s) to be Solved by the Invention] Then, as a result of inquiring wholeheartedly so that this 
invention persons may develop the light filter which can cover an electromagnetic wave and a near infrared 
ray effectively, without reducing most brightness of the display screen, the light filter for a display with 
which the average light transmission in a near infrared ray field prepared the conductive grid-like thin film 
in one [ at least ] field of the transparence substrate below constant value resulted that an electromagnetic 
wave and a near infrared ray could be covered effectively in a header and this invention. 
[0006] 

[Means for Solving the Problem] That is, this invention offers the light filter for a display characterized by 
coming to prepare the grid-like conductivity thin film whose lattice spacing is 200 micrometers or less, and 
whose thickness is 20 micrometers or less in one [ at least ] field of a transparence substrate whose average 
light transmission in the wavelength of 800nm - lOOOnm is 30% or less. 
[0007] 

[Embodiment of the Invention] Average light transmission [ in / in the transparence substrate applied to the 
light filter for a display of this invention / the wavelength of 800nm - lOOOnm ] needs to be 30% or less. The 
quality of the material of this transparence substrate may be transparence resin, and may be glass (inorganic 
glass). Transparence resin is desirable and glass is desirable in respect of thermal resistance at a point with 
being divided [ little / generally ] by the impact. Furthermore, the substrate which consists of transparence 
resin, and the substrate which consists of glass may be transparence substrates by which the laminating was 
carried out. 

[0008] The substrate which consists of transparence resin may be a transparence resin substrate as for which 
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the average light transmission in the wavelength of 800nm - lOOOnm consists that what is necessary is just 
30% or. less of a transparence resin constituent which absorbs a near infrared ray, and may be a transparence 
resin substrate with which it comes to carry out the laminating of the layer which becomes the usual 
transparence substrate which penetrates most near infrared rays from the transparence resin constituent 
which absorbs a near infrared ray alternatively. 

[0009] transparence — resin — a constituent — acrylic resin — containing — transparence — resin — a 
constituent — you may be — polycarbonate resin — containing — transparence — resin — a constituent — you 
may be — polyester resin — containing — transparence — resin — a constituent — you may be — triacetyl 
cellulose — diacetyl cellulose — etc. — cellulosic resin — containing — transparence — resin ~ a constituent — 
you may be — styrene resin — containing ~ transparence — resin — a constituent — you may be — although — 
transparency — a point ~ acrylic resin — containing — transparence — resin — a constituent — desirable — 
using having . 

[0010] The transparence resin constituent (USP-No. 3647729 official report) containing the transparence 
resin constituent (JP,6-73197,A) and (3) tungsten system compound containing the transparence resin 
constituent (JP,62-5190,B), (2) copper compounds, and the thiourea derivative which contain (1) 
phosphorus compounds and a copper compound, for example, and consist of a polymethylmethacrylate 
system polymer as a transparence resin constituent containing acrylic resin etc. is mentioned. The 
transparence resin constituent (JP,62-5190,B) which contains (1) phosphorus compounds and a copper 
compound, and consists of a polymethylmethacrylate system polymer in respect of the permeability of a 
visible ray, the reinforcement of a transparence substrate, and endurance especially is desirable. 
[001 1] This transparence resin constituent may be fabricated as it is, and may be used as a transparence resin 
substrate. The approach of fabricating to tabular the transparence resin constituent which has (1) near- 
infrared-ray absorptivity ability, for example by approaches, such as an extrusion method, as an approach of 
manufacturing the transparence resin substrate which fabricates the above-mentioned resin constituent as it 
is, and has near infrared ray absorptivity ability, the approach of making carry out the casting 
polymerization of the monomer mixture of the transparence resin constituent which has (2) near-infrared-ray 
absorptivity ability, and using as a transparence substrate, etc. are mentioned. 

[0012] Moreover, the laminating of the above-mentioned transparence resin constituent may be carried out 
to the usual transparence substrate which penetrates most near infrared rays as a transparence resin 
constituent layer. Here, the usual transparence substrate which penetrates most near infrared rays is 
specifically a transparence substrate with which the average light transmission in the wavelength of 800nm - 
lOOOnm exceeds 30%, and is the usual transparence substrate which can be manufactured by fabricating the 
transparence resin which penetrates most near infrared rays by the usual approaches, such as an extrusion 
method and the cast fabricating method. Moreover, the transparence substrate which penetrates most these 
near infrared rays may be a glass substrate. As an approach of manufacturing the transparence resin 
substrate with which the laminating of the layer which becomes the usual transparence substrate which 
penetrates most near infrared rays from the transparence resin constituent which absorbs a near infrared ray 
was carried out On for example, the front face of the sheet which consists of the usual transparence resin 
which penetrates most (1) near infrared rays, a film, or a glass substrate How to make the transparence resin 
constituent layer which has the engine performance which coats the resin constituent which has near 
infrared ray absorptivity ability, and absorbs a near infrared ray alternatively form, (2) on the front face of 
the sheet which consists of the usual transparence resin which penetrates most near infrared rays, a film, or a 
glass substrate How to carry out the laminating of the film which consists of a transparence resin constituent 
which has the engine performance which absorbs a near infrared ray alternatively, (3) How to carry out the 
laminating of the sheet or film which consists of a transparence resin constituent which has the engine 
performance which absorbs alternatively the sheet, film or glass substrate which consists of the usual 
transparence resin which penetrates most near infrared rays, and a near infrared ray, (4) on the front face of 
the film which consists of the usual transparence resin which penetrates most near infrared rays The 
transparence resin constituent layer which has the engine performance which coats the resin constituent 
which has near infrared ray absorptivity ability, and absorbs a near infrared ray is formed. Subsequently, the 
approach of carrying out the laminating of most near infrared rays to the sheet, film, or glass substrate which 
consists of the usual transparence resin to penetrate etc. is mentioned [ near infrared ray ] in this film. 
[0013] Although this transparence substrate needs to be transparent to light nature, it is desirable that the 
average light transmission in the wavelength of 450nm - 650nm is 50% or more in respect of the 
conspicuousness of the display screen of a display. Moreover, additives, such as a coloring agent, a 
stabilizer, an ultraviolet ray absorbent, an antioxidant, a light diffusion agent, an antistatic agent, a 
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flameproofing agent, a release agent, and a light diffusion agent, may contain this transparence substrate. 
[0014] Although especially the thickness of a transparence substrate is not limited, the range of it is usually 
2mm - about 6mm preferably 1mm - about 10mm. In less than 1mm, it is in the inclination which is hard to 
use it in respect of reinforcement as a light filter for a display, and when 10mm is exceeded, it is in the 
inclination which is not practical in respect of weight etc. 

[0015] As for this transparence substrate, the conductive grid-like thin film is prepared in the field of one 
[ at least ] of these. The lattice spacing (P) of this grid-like conductivity thin film is 200 micrometers or less, 
and the range of it is 80 micrometers - 200 micrometers preferably. If 200 micrometers is exceeded, while a 
grid-like conductivity thin film will become easy to be conspicuous and a screen will become hard to see, it 
is in the inclination for the effectiveness which covers an electromagnetic wave not to become enough. 
Moreover, since it is in the inclination for the transmission of the light to fall and for a display screen to 
become hard to see when a lattice spacing is small, it is desirable that it is 80 micrometers or more 
practically. 

[0016] The thickness (T) of a grid-like conductivity thin film is 20 micrometers or less, and the range of it is 
5 micrometers - 20 micrometers preferably [ it is desirable and ] to the range of 1 micrometer - 20 
micrometers, and a pan. When thickness exceeded 20 micrometers and a screen is seen from across, it is in 
the inclination to look darkly and for an angle of visibility to become narrow. Moreover, since it is in the 
inclination for covering [ of an electromagnetic wave ] thickness to become being less than 1 micrometer 
inadequate, it is 1 micrometers or more practically. 

[0017] The range of 5 micrometers - 50 micrometers (W) of line breadth of the grid of a grid-like 
conductivity thin film is usually 10 micrometers - 30 micrometers preferably. It is in the inclination which is 
it easy to disconnect that line breadth is less than 5 micrometers. Moreover, it is in the inclination for a 
numerical aperture to become small while being in the inclination for a conductive grid-like thin film to be 
conspicuous and for a screen to become hard to see, when 50 micrometers is exceeded, and for a screen to 
become dark. Moreover, as for the grid of a grid-like conductivity thin film, it is desirable that the numerical 
aperture is 80% or more still more preferably 70% or more preferably 60% or more. In addition, a numerical 
aperture means the rate of the area of the part which is not covered by the conductive thin film among the 
whole surface products of the light filter for a display. 

[0018] This grid-like conductivity thin film may be directly prepared in the front face of a transparence 
substrate. Moreover, when a grid-like conductivity thin film carries out the laminating of the film prepared 
in the front face to the front face of a transparence substrate, it is desirable to be prepared in one [ at least ] 
field of a transparence substrate in respect of productivity. Here, as a film, a film with a transparent 
polyethylene terephthalate (PET) film etc. is mentioned, for example. The range of the thickness of this film 
is usually 20 micrometers - about 200 micrometers. In addition, the lattice spacing (P) of a conductive thin 
film, thickness (T), and line breadth (W) are shown in drawing 1 . 

[0019] Although it comes to form the thin film with which a grid-like conductivity thin film consists of 
conductive matter in the shape of a grid, the thing which comes to print a conductive paste in the shape of a 
grid is mentioned to the front face of base materials, such as the thing and (2) transparence substrate to 
which it comes to etch the conductive thin film which continued, for example all over base materials, such 
as (1) transparence substrate and a film, and was formed in the shape of a grid, and a film. 
[0020] As matter which constitutes the conductive thin film which continued all over the base material and 
was formed, the thin film of conductive matter, such as ITO (an indium-tin multiple oxide, Indium Tin 
Oxiside), copper, and aluminum, is mentioned, for example. As an approach of continuing and forming a 
conductive thin film in the whole surface, it can form, for example by the physical gaseous-phase depositing 
methods (PVD, Physical Vapor Deposition), such as vacuum evaporationo and sputtering, and when it is the 
case that the thickness of the conductive matter made into the purpose is comparatively large and the 
conductive matter is a metal, it can also form by pasting up the thin film of conductive matter, such as 
copper foil and aluminium foil, with adhesives etc. 

[0021] Although this conductive thin film continues all over the front face of a transparence substrate and 
may be formed directly, it may be formed in a transparence substrate by carrying out the laminating of the 
film with which the conductive thin film was continued and formed in the whole surface in respect of 
productivity to a transparence substrate. As a film, polyester film etc. is used, for example. 
[0022] What is necessary is to leave a part of layer of the etching-proof nature matter in the shape of a grid, 
to remove it, and just to etch it subsequently that what is necessary is just to etch a conductive thin film like 
usual for etching in the shape of a grid, after forming the layer of the etching-proof nature matter on a thin 
film. Of etching, only the conductive thin film of a part from which the etching-proof nature matter was 
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removed is removed, the conductive thin film under the layer of the etching-proof nature matter left behind 
in the shape of a grid remains as it is, and a conductive grid-like thin film is formed. The layer of the left- 
behind etching-proof nature matter is removed by the usual approach. Here, it can leave the layer of the 
etching-proof nature matter in the shape of a grid by being able to use the same thing, for example, a 
photoresist etc., if used for the usual etching, and exposing, developing negatives, rinsing and drying as 
etching-proof nature matter, after sticking the photo mask of the pattern of the shape of same grid as the grid 
made into the purpose in the layer of the etching-proof nature matter. 

[0023] Moreover, the layer of the etching-proof nature matter may be formed in the shape of a grid on a 
conductive thin film, and, subsequently you may etch. What is necessary is just to etch, after being able to 
use the same resist ink as usual etc. as etching nature matter here and printing resist ink in the shape of a 
grid on a conductive thin film. 

[0024] Etching can be etched with a ferric-chloride water solution etc., when it can carry out like usual, for 
example, a copper thin film is used as a conductive thin film. When a conductive thin film is continued and 
formed on a base material film on the whole surface, you may etch, before carrying out the laminating of 
this base material film to a transparence substrate, and you may etch, after carrying out the laminating of this 
base material film to a transparence substrate. 

[0025] The conductive thin film of the shape of a grid made into the purpose can be obtained by rinsing and 
removing after etching, the layer of the etching-proof nature matter which remained in the shape of a grid. 
[0026] The conductive paste used when printing a conductive paste in the shape of a grid is mixture 
including the powder and paste of the conductive matter, and metal powder, such as copper powder and an 
aluminium powder, is used as powder of the conductive matter. The thing with these conductive various 
pastes is known. When printed by the front face of a transparence substrate in the shape of a direct grid, this 
conductive paste may be prepared in a transparence substrate, and may be prepared in a transparence 
substrate by carrying out the laminating of the base material film with which the conductive paste was 
printed in the shape of a grid to a transparence substrate. Moreover, in order to consider as the conductive 
thin film which has sufficient conductivity, metals, such as copper, may be made to electrodeposit after the 
conductive paste after printing. 

[0027] When a conductive grid-like thin film is prepared on the surface of a film, a conductive grid-like thin 
film is prepared in one [ at least ] front face of a transparence substrate by carrying out the laminating of the 
film with which this grid-like conductivity thin film was prepared to a transparence substrate. As a 
conductive grid-like thin film becomes a transparence substrate side, the laminating of the film may be 
carried out, and as a conductive grid-like thin film side becomes outside, it may carry out the laminating of 
it to it here. 

[0028] After piling up an adhesive film in between, heating pressurization may be carried out and you may 
make it paste up, in order to pile up the film and transparence substrate with which the conductive grid-like 
thin film was prepared, to carry out heating pressurization on the occasion of a laminating and to improve 
the bond strength of a film and a transparence substrate. As an adhesive film, what can paste both up by 
sufficient reinforcement is suitably chosen from the quality of the material of a film, and the quality of the 
material of a transparence substrate. 

[0029] Moreover, the film and transparence substrate with which the conductive grid-like thin film was 
prepared may be pasted up through an adhesives layer and a binder layer. When carrying out a laminating so 
that a conductive grid-like thin film side may become a transparence substrate side, after carrying out a 
laminating through an adhesives layer and a binder layer, it is desirable to perform heating and pressure 
treatment (autoclave processing). 

[0030] Furthermore, when using what etched and obtained metallic foils (l 1 ), such as copper foil, aluminium 
foil, etc. which were pasted up with adhesives, on the film (2) as a conductive grid-like thin film (1), a film 
can be pasted up on a transparence substrate (4) using the adhesives (3) which remained between grids, and 
a conductive grid-like thin film (1) can also be prepared in a transparence substrate. ( Drawing 2 ) . In this 
case, the laminating of the base material film is carried out so that a conductive grid-like thin film may 
become a transparence substrate side. The laminating of a base material film and the transparence substrate 
may be carried out through an adhesive film. 

[003 1 ] The conductive thin film of the shape of this grid may be prepared in one field of a transparence 
substrate, and may be prepared in both sides. 

[0032] A conductive grid-like thin film may be prepared so that a grid may serve as the upper and lower 
sides and a longitudinal direction to a screen, but since it interferes with the pitch of the pixel of a screen and 
is easy to generate moire, it is desirable that a grid is prepared in the direction of slant. 
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[0033] In the conductive mesh from the former, conductive fiber was usually supplied a longitudinal 
direction and crosswise as a long object woven in the shape of a grid, in order to prepare a grid aslant, a 
conductive mesh needed to be aslant started and used from this long object, and the conductive mesh which 
becomes unnecessary had occurred mostly. However, since a conductive grid-like thin film can be prepared 
according to the approach by the above-mentioned etching, and the approach by printing, without producing 
most parts which become useless, it is desirable. 

[0034] Although the light filter for a display of this invention obtained in this way has sufficient 
electromagnetic wave shielding ability, in order to improve electromagnetic wave shielding further, the 
transparence conductive layer may be prepared. As a transparence conductive layer, a metal layer, a 
conductive metal oxide layer, the multilayer transparence conductive layer to which it comes to carry out the 
laminating of a metal layer and the metal oxide layer are mentioned, for example. 

[0035] As a metal which constitutes a metal layer, gold, silver, platinum, palladium, titanium, chromium, 
molybdenum, a nickel zirconium, etc. are mentioned. As a metallic oxide which constitutes a conductive 
metal oxide layer, silicon oxide, titanium oxide, tantalum oxide, the tin oxide, indium oxide, a zirconium 
dioxide, a zinc oxide, etc. are mentioned, for example. The layer which the layer which consists of gold, 
silver, platinum, palladium, titanium, chromium, molybdenum, a nickel zirconium, etc., for example turns 
into, for example from silicon oxide, titanium oxide, tantalum oxide, the tin oxide, indium oxide, a 
zirconium dioxide, a zinc oxide, etc. as a metal oxide layer as a metal layer which constitutes the multilayer 
transparence conductive layer which consists of a metal layer and a metal oxide layer is mentioned, 
respectively. 

[0036] This transparence conductive layer can be prepared by the physical gaseous-phase depositing 
methods (PVD), such as vacuum evaporationo, sputtering, and ion plating. 30-1000nm, the range of the 
thickness of a transparence conductive layer is about 50-500nm, and it is the range which does not spoil the 
transparency of the light filter for a display obtained, and preferably, when considering as the metal to be 
used or a metallic oxide, and a multilayer transparence conductive layer, it is usually suitably chosen 
according to the ratio of those thickness. 

[0037] This transparence conductive layer may be directly formed in the front face in which the conductive 
grid-like thin film is not formed, and may be prepared by carrying out the laminating of the base material 
film with which the transparence conductive layer was formed. 

[0038] As for the light filter for a display of this invention obtained in this way, the rebound ace court layer, 
the anti-glare layer, the acid-resisting layer, the pollution-control layer, etc. may be prepared in the front 
face. 

[0039] It is not limited especially as a rebound ace court layer, and the layer to which it comes to carry out 
spreading postcure of the rebound ace court agent is mentioned. As a rebound ace court agent, the 
hardenability compound which uses polyfunctional monomer as a principal component, for example, silicon 
system cross-linking resin, melamine system cross-linking resin, epoxy system cross-linking resin, etc. are 
mentioned. As polyfunctional monomer, the polyfunctional polymerization nature compound which 
contained two or more acryloyl (meta) radicals, such as urethane (meta) acrylate, polyester (meta) acrylate, 
and polyether (meta) acrylate, for example is mentioned. Spreading of a rebound ace court agent is given to 
the usual coating approach and a concrete target by spin paint, dip coating, roll coat paint, gravure coat 
paint, curtain flow coating, bar coat paint, etc. By diluting the rebound ace court agent with the solvent 
beforehand, the adhesion of the paint film of a rebound ace court agent and the adhesion of a rebound ace 
court layer acquired can be improved, and the thickness of a paint film can also be adjusted. As an approach 
of carrying out spreading postcure, activation energy lines, such as ultraviolet rays and an electron ray, heat, 
etc. are mentioned, and are suitably chosen according to the rebound ace court agent to be used, for 
example. 

[0040] Also in this rebound ace court layer, the layer which stiffened the resin raw material of an urethane 
acrylate system with ultraviolet rays or an electron ray in respect of endurance or the ease of handling, and 
the layer which stiffened the resin raw material of a silicon system with heat are desirable. 
[0041] Although especially the thickness of a rebound ace court layer is not limited, its 1-30 micrometers 
are desirable, it is less than 1 micrometer — the interference figure of light — appearing — an exterior — it is 
not desirable. Moreover, if 30 micrometers is exceeded, being cracked to a paint film etc. is not desirable on 
membranous reinforcement. 

[0042] An anti-glare layer is a layer obtained by making the above-mentioned rebound ace court layer 
contain a particle, the front face of a rebound ace court layer serves as irregularity, and surface gloss 
decreases. In this case, it can prepare by operating it like the case of a rebound ace court layer except usually 
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using the thing which made the rebound ace court agent contain a particle. As a particle, the particle of an 
inorganic compound is used and inorganic oxides, such as a silicon dioxide, an aluminum oxide, magnesium 
oxide, tin oxide, silicon monoxide, a zirconium dioxide, and titanium oxide, can usually be mentioned as 
this inorganic compound, for example. 

[0043] It is not limited especially as an acid-resisting layer, a consisting [ of an inorganic oxide and an 
inorganic halogenide ] for example, monolayer or multilayer acid-resisting layers (JP,4-338901,A, JP,64- 
861 01, A, JP, 56-1 13 101, A, etc.) are raised, and this can be formed by the physical gaseous-phase depositing 
methods (PVD), such as vacuum deposition, the sputtering method, and the ion plating method. Moreover, 
the layer which consists of a fluorine polymer (JP,7-1 51904,A) can also be used. This acid-resisting layer is 
prepared in the front face of this rebound ace court layer, when it is prepared in the front face of the light 
filter for a display and a rebound ace court layer is prepared. 

[0044] It is not limited especially as a pollution-control layer, and the layer which consists of a fluorine 
content compound, the layer which consists of a siloxane content compound are applied (JP,3-266801,A, 
JP,6-29332,B, JP,6-256756,A, etc.). This pollution-control layer is prepared in the front face, when it is 
directly prepared in the front face of the light filter for a display, a rebound ace court layer is prepared and 
an acid-resisting layer is prepared in the front face again. 

[0045] This rebound ace court layer, an anti-glare layer, an acid-resisting layer, and a pollution-control layer 
Although it may be directly prepared in the front face of the light filter for a display, in preparing in the near 
front face in which the conductive grid-like thin film was prepared In that a rebound ace court layer, an acid- 
resisting layer, and a pollution-control layer can be prepared on the surface of a light filter, without being 
influenced [ most ] of the irregularity resulting from the height of a conductive thin film It is desirable that a 
rebound ace court layer, an anti-glare layer, an acid-resisting layer, and a pollution-control layer carry out 
the laminating of the film prepared beforehand on a conductive grid-like thin film. In addition, in the light 
filter for a display of this invention, a rebound ace court layer, an anti-glare layer, an acid-resisting layer, 
and a pollution-control layer may be prepared in one side, and may be prepared in both sides. 
[0046] 

[Effect of the Invention] Since the fall of the brightness of the display screen covers an electromagnetic 
wave effectively few and can moreover cover a near infrared ray, the light filter for a display of this 
invention is useful as a light filter for a display which generates especially near infrared rays, such as a 
plasma display panel. 
[0047] 

[Example] Hereafter, although an example explains this invention to a detail more, this invention is not 
limited to these examples. 

[0048] In addition, the following approaches estimated the light filter for a display obtained in each 
example. 

(1) the light transmission in the wavelength of 300nm - lOOOnm was measured using the spectrophotometer 
[Hitachi make and recording spectrophotometer 330 mold] about the light filter for a light transmission 
profit **** display. 

(2) It measured using all light transmission hazemeters (Suga Test Instruments Co., Ltd. make). 

(3) a reflection factor recording spectrophotometer [the Shimadzu make and MPS2000] — using - reflection 
in the range of 300nm - 800nm wavelength — a spectrum — the spectrum was measured and it considered as 
the reflection factor in quest of the visibility amendment reflection factor from this result. 

(4) It is a formula (3) about the electric shielding nature in each frequency using electromagnetic wave 
electric shielding nature plastics shielding material evaluation equipment [the ADVANTEST CORP. make 
andTR17301A]. 

Electromagnetic wave electric shielding nature (dB) =201ogl0 (X0/X) (3) 

Electromagnetic wave reinforcement when X puts in a sample (light filter for a display) for electromagnetic 
wave reinforcement in case X0 does not put in a sample (light filter for a display) is shown among [type, 
respectively. ] It was alike and computed more. In addition, that by which all stuck the copper tape on the 
perimeter (neighborhood) was used for the light filter for a display used for measurement. 
[0049] The example 1 (manufacture of a transparence substrate) of reference 

A methyl methacrylate (78 weight sections), a methacrylic acid (4 weight sections), a chemical formula (4) 
CH2=C(CH3)COO[CH2CH(CH3)0]5.5-P(0)(OH)2 (4) 

Come out and into the mixture (total quantity 100 weight section) of the phosphorus compounds (18 weight 
sections) shown A copper compound [copper hydroxide (II) and the 1 .2 weight sections], radical 
polymerization initiator [t-butylperoxy2-ethylhexanoate, Add 0.5 weight section] and it pours into the eel 
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for polymerizations which consisted of a glass plate (220mmx220mm 3 thickness of 10mm) of two sheets, 
and a gasket made from the polyvinyl chloride of the perimeter. It heated at 100 degrees C by 55 degrees C 
for 2 hours for 12 hours, and the acrylic resin plate [magnitude 200mmx200mm and the thickness of 3mm] 
was obtained. The light transmission of this acrylic resin plate is shown in Table 1. 
[0050] an example ~ the film with which the laminating of the copper thin film [thickness of 18 
micrometers] (l 1 ) was carried out to one field of [a PET film (2) with a thickness of 25 micrometers] through 
the adhesives layer (3) 1 film to etching — a grid-like copper thin film — the film [magnitude 
190mmx 190mm] with which [the thickness of 18 micrometers, the line breadth of 25 micrometers, 181 
micrometers of lattice spacings, 74% (1) of numerical apertures] be prepared be obtained ( drawing 2 R> 2). 
In this order, as grid-like a copper thin film and an adhesive film contacted, they piled up this film, and an 
adhesive film [the Kaneka CORP. make and "San Julen" magnitude 200mmx200mm] and the acrylic resin 
plate obtained in the example 1 of reference. Between the films and the adhesive films with which the grid- 
like copper thin film was prepared, all the perimeter neighborhoods were covered, the copper tape [the 
thickness of 30 micrometers and width of face of 10mm] has been arranged so that it may lap in 5mm in the 
width of face, heating pressurization was carried out whenever [ stoving temperature ] in 130-degree-C, 
pressure [ of 40kg/cm2 ], and heating time 30 minutes, and the light filter for a display was obtained. The 
evaluation result of this light filter for a display is shown in Table 2 and Table 3. 

[0051] When the front face of a plasma display was equipped with this light filter for a display, it asked for 
the apparent numerical aperture and the total light transmission when seeing the direction of a transverse 
plane (the direction of a normal), the direction of 45 degrees of slant, the direction of 75 degrees of slant, 
and from 80 degrees of slant, with an apparent numerical aperture, it comes out of the rate of the area which 
may penetrate light in the direction of slant among the whole surface products of a light filter. It equips with 
the light filter for a display so that it may become the screen of a plasma display, and parallel. Moreover, the 
direction of a normal of the light filter for a display (the direction of a transverse plane) is made into 0 
degree ( drawing 3 ). The numerical aperture from a transverse plane is 74%, total light transmission is 55%, 
the numerical aperture of the appearance from 45 degrees of slant is about 66%, total light transmission is 
about 49%, the numerical aperture of the appearance from 75 degrees of slant is about 42%, total light 
transmission is about 32%, the numerical aperture of **** from 80 degrees of slant is about 25%, and total 
light transmission is about 19%. 

[0052] It replaces with the film with which the example 2 grid-like copper thin film [the thickness of 1 8 
micrometers, the line breadth of 25 micrometers, and 181 micrometers of lattice spacings] was prepared. To 
one field of a film [a PET film with a thickness of 25 micrometers], by etching The grid-like copper thin 
film [thickness of 18 micrometers, Except using the film [magnitude 190mmx 190mm] with which the line 
breadth of 25 micrometers, 127 micrometers of lattice spacings, and 65% [ of numerical apertures ]] were 
prepared, it was operated like the example 1 and the light filter for a display was obtained. An evaluation 
result is shown in Table 2 and Table 3. 

[0053] It replaces with the film with which the example 3 grid-like copper thin film [the thickness of 18 
micrometers, the line breadth of 25 micrometers, and 181 micrometers of lattice spacings] was prepared. To 
one field of a film [a PET film with a thickness of 25 micrometers], by etching The grid-like copper thin 
film [thickness of 18 micrometers, Except using the film [magnitude 190mmx 190mm] with which the line 
breadth of 45 micrometers, 181 micrometers of lattice spacings, and 56% [ of numerical apertures ]] were 
prepared, it was operated like the example 1 and the light filter for a display was obtained. An evaluation 
result is shown in Table 2 and Table 3. 

[0054] From the film with which it continued all over one field of example 4 film [a PET film with a 
thickness of 25 micrometers], and the copper thin film [thickness of 18 micrometers] was formed, by 
etching The grid-like copper thin film [thickness of 1 8 micrometers, The film with which the line breadth of 
25 micrometers, 181 micrometers of lattice spacings, and 74% [ of numerical apertures ]] were prepared 
[magnitude 200mmx200mm], Through the acrylic binder, the acrylic resin plate obtained in the example 1 
of reference was pasted up, as the grid-like thin film [ copper ] side was on the acrylic resin plate side, 
autoclave processing [40 degrees C, 5kg/cm2] was carried out for 20 minutes, and the light filter for a 
display was obtained. An evaluation result is shown in Table 2 and Table 3. 

[0055] The film [Nippon Oil & Fats Co., Ltd. make by which the acid-resisting layer was prepared in the 
film side with which the grid-like copper thin film of the light filter for a display obtained in the example 5 
example 4 was prepared, The laminating of "rear look" and magnitude [ of 200mm ] x200mm] is carried out 
through a binder layer so that an acid-resisting layer may serve as an outside. The laminating of the film [the 
Dai Nippon Printing Co., Ltd. make and "Excel my tea AG-01" magnitude 200mmx200mm] with which the 
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anti-glare layer was prepared in the field of the opposite side was carried out to the film side with which the 
grid-like copper thin film was prepared through the binder layer so that an anti-glare layer might serve as an 
outside. An evaluation result is shown in Table 2 and Table 3. 

[0056] To the acrylic resin plate obtained in the example 1 of example 6 reference, a film [PET film, The 
film with which it continued all over one field of thickness [ of 25 micrometers ]], and the copper thin film 
[thickness of 1 8 micrometers] was formed As the copper thin film side became outside, after it carried out 
the laminating using the acrylic binder, by etching, the grid-like copper thin film [the thickness of 1 8 
micrometers, the line breadth of 20 micrometers, 195 micrometers of lattice spacings, 81% of numerical 
apertures] was prepared, and the light filter for a display was obtained. An evaluation result is shown in 
Table 2 and Table 3. 

[0057] A film [acrylic resin film [ with which the example of comparison 1 rebound-ace-court layer was 
prepared ], and rebound ace court layer side An outside and magnitude [ of 190mm ] x 190mm], An adhesive 
film [the Kaneka CORP. make and "San Julen" magnitude 190mmxl90mm], A conductive mesh [the 
product made from the Yamato ** products, the thing which performed coppering to the front face of 
polyester textile fabrics, 52 micrometers of wire sizes, 282 micrometers of lattice spacings, magnitude 
200mmx200mm], and the acrylic resin plate obtained in the example 1 of reference were pressed in this 
order on conditions as well as superposition and an example 1 . Heating pressurization was carried out 
whenever [ stoving temperature ] in 130-degree-C, pressure [ of 40kg/cm2 ], and heating time 30 minutes, 
and the light filter for a display was obtained. An evaluation result is shown in Tables 2 and 3. Since the 
film with which the rebound ace court layer was prepared was smaller than an adhesive film, a conductive 
mesh, and an acrylic resin plate, it was made for a part of conductive mesh to expose it by about 5mm width 
of face in four sides of perimeters of a light filter. The evaluation result of this light filter for a display is 
shown in Table 2 and Table 3 . 

[0058] It replaces with the film with which the example of comparison 2 grid-like copper thin film [the 
thickness of 18 micrometers, the line breadth of 25 micrometers, and 181 micrometers of lattice spacings] 
was prepared. To one field of a film [a PET film with a thickness of 25 micrometers], by etching The grid- 
like copper thin film [thickness of 25 micrometers, The light filter for a display obtained by operating it like 
an example 1 except using the film [magnitude 190mmx 190mm] with which the line breadth of 25 
micrometers, 181 micrometers of lattice spacings, and 74% [ of numerical apertures ]] were prepared The 
numerical aperture of the appearance from a transverse plane is 74%, and total light transmission is 55%. 
The numerical aperture of the appearance from 45 degrees of slant is about 62%, total light transmission is 
46%, the numerical aperture of the appearance from 75 degrees of slant is about 30%, total light 
transmission is about 22%, and the numerical aperture of the appearance from 80 degrees of slant of total 
light transmission is about 4.5% about 6%. 
[0059] 
[Table 1] 
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[0060]- 
[Table 2] 
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[0061] 
[Table 3] 
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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Translation done.] 
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r*y n^ji/S4 2<iW±^/c^-SfiBffi 
^<bd«tt£#*tf€>n*. A-Fa- hfflQ&fftt 

n-jua-F&jg. ^trra-h^ 
r>7P-ig ( h^*6&4*CC<t Off tons. 

^- Fa- hS»J*^«>«ffiir*fiLr*$< C4CC<fc^ 
t, ^- Fa- h»J©«W©«#tt-*>, f#6n*^-F 
a- h«©«#tt*fa±-rsc4#r*, Sfc&R<D/S 
10 ^£IllSIT£t4*>r£S 0 JMS8WMb-r«*tt4bT 

a, w*tt#*MB, m^tt^osttfbx*^^-* 
®mii^3ns 0 

[0 040] Fa- FB^rfe, WX14*> 

m*»^*R*fc«*^{cj:orwb3^w», s/y 
a >»©fflHJKf4*aftK: J; o TflMbS U 

[0 04 1 ] ^-K=i-hJi©*3ttW«c|B3e3n«fe 
20 ©Tttfct>;ftJ, l-3 0//m^iU». liim*«T 
*54*©T«MW#«h t *H*fc»*L<ttt>. *fc 
3 0 //m€:iS^S4^)SicC>a f ^AS3&4\ McD§SS± 

[0 04 2 ] KSBSIHtt, WU*±K©^- Fa- FBfc 

^- Fa- hloai^Od: ^ otaffi©*K«^ 
3n/c&<Dr&& 0 COtfr^ a«tt, ^-Fa-hffJ 
^»^^^W3ii/c^<D^fflC^«^«^- Fa- F 

bcd*^ 4 mmcmt? % C 4 CC J: 0 St^ S C 4 ^T' * 

30 »iUt«, «U8Mb^ft<D«l4^*4ffiCi 

e>n, i^^wmt^mt lx& % mux* rmt>r<< 

—Mittr-im, K^b^;Uax^A, Mfb* 
«»{b«* c 4 * *. 

[004 3] J5S*S*±B4 LX&mcmm2tiZ>i><DX 
«tt<. M^»ftl«M^b». MM^ny>fb«f»6tt« 
©*»*A:W^JB©SS*|»j|JB (*WB¥4 - 3 3 8 9 0 

1 mmWG 4-86101 #£#g, ^035 6 

- 1 i 3 i o lfftufttf) 3&s*tfe>n, cn»a» 
40 a> xa*^ij>^ -r^>^u-T*^ >ya^4'cD 
^smtB^sffi (pvd) ta^M^c^m 

S„ */c, ^l^ft (^59^7 - 1 5 1 9 0 4-^ 
^635cSli3S4*4fflti4C4fcr*4. *>*4S 

htx. ^- Fa-FJBtRWfcW'&Cctt, Ra- Fa- 

Fe^Htcs^^nSo 

[0 04 4] ^KFihB4 0r«f|ttcKBS3nsfecDr 

<b^**6tt*»«ctf*sj8ffl3n4 (W3-2 6 6 
50 8 0 1 - 2 9 3 3 M1¥6 



- 2 5 6 7 5 6 4V£«Mtlf ) . frtP&mORjkMti:? 4 
[0 04 5]^A-K3-hl, K&KV. JRWESih 

ccjtflH•r4lHfl©^g**«4^£*w4c4«c<. ^ 

[0 04 6 ] 

asu Lfrbi&$rMm%mmLm*><D~c. ^^7X7 
f^yu^w^ £©a*i°f * 7 s a x 7* 

^KigM^I* ( d B ) = 2 0 1 o 

[0 04 9 ] #*0J 1 (ai8»«CDRjS) 

(78**») , ^*^«;;u®(4 
sags) t >ft^^ ( 4 ) 

CH =C(CH 3 )C00[CK CH(CH 3 )0] 5 . s -P(0) (0H) 2 ( 4 ) 

vffiZtiz y>fb^ ( i 8fisgp) cots^Bj (^tt-a 

1 0 0MSG) CC 4 «ft^Bj C*BMb« (II), 1 . 

0. 5SBgm *r»j 
2f£<D#^X& (2 2 0mmX2 2 0mm, i 
0mm) 4*CD»H(0*';Je^fct^«CC>^^ry h £ 40 
^6M5^cl^ffl-fe;HcaAl/t, 5 5°Cri 2B$ 

bl i o o*c^2^mmLXT ? *) )v^mw& ca^ 

£200mmX200mm, i^3mra) ££l/c 0 CCD 

[0 0 5 0 ] SSttffl 1 

CJ¥#2 5 /im(OPET7 -r^A) (2) ©— 

-fioimcmmmm ( 3 > */m,tibsi« (w*i8m 

m) (1* )^Sl$^c7^l/A^6, x*^>ycc 
^Dte^tK^fflWK Ci¥^18Mm, 8i2 5/im, t& 
^ffflPBl 8 1 Mm, PaP^7 4%] <l)#RW6*ifc 50 
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* [0 047] 

[0 04 8] tt*5, ^s^wc^^rff/c^^x^u-r 

( 1 ) ftllSjSjflfc^ 

OOnm-1 0 0 0 n mCC*j^4*»38jft**»5fe«a 
ft CBfiRffWW, efB^*7tSft3 3 01) *ffll>T 

( 2 ) ±ycffimmm 

^Xy-^ (X^KKtittH) *flBl>T*GEtvfc. 

( 3 ) JxSim 

t^KS3 00nm-800n m©«SIt©S«M^ 

(4) mfaas&sftt 

(*) h, tr 1 7 3 o i a) zm^'z&mmktctov 

4«iRtt* ( 3 ) 

e> 0 (X./X) (3) 
V j )U» (A££ 1 9 Ommx 1 9 0 mm] £f#/c (0 
2) 0 CQ:7^A<t, gftt7^W (ISft^t 
CL r^>i/^.u>j . A££200mmX200m 

m) <b, ##«irf9fcr^u;u««iiMEi*. ccoim 

"C, af-y'tf^SO/im, f| 1 0 mm) ^^CDipICD 
5%5mmrSft4J:5K:B5SU ttlj&Mfi 1 3 0 *C, 
E*40kg/cm J . »M»«FHI3 0»rttlJ»»PJIU 

[0 05 1] C<D^^^^U^ffl*^7^;l/^-«^^ 

xvf 1 ^ xy'isjtDmmtcmmLtcm^c, jebb^ 

% $4664 5- ;£[pK #4667 5° ^fecfc^ 
$4^8 0° ^*^S/c4#©m»KDiaP**5j:^3K 
mMMmi>£#>tc 0 S8KDBBP^4«, 

^^^x^u^coiBSi^tftc^^i^ccKifT^o S 

f^j) ^o- 4*r^ (03) . m^fa&hvmimxi 

4%, ^*«j»a*«5 5%r*0, #4<*4 5° 

6(om8Korap*«W6 6 ±iiaeaa*«tt4 9 % 

T&D, #4667 5° ^I«J^6CDm»053P^«*54 2 
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%, ±ytmmMmi<m3 2%x$>k>, $w>8cr 
h<D%M<D®inmm2 5 %, ±7Ugsi§*^ 1 9 % 

[0 05 2 ] 

^^<omnm m& 1 8 Mm, mm2 5 Mm, t&^ra 

P^l 8 1 Mm) ttWMhtitcv h ;UAteft;tr, y<;l 
A Cil^2 5 u m<D P E T "7 y ;UA) <D— ^TCDHCCX ? 
^>^tcJ:O«^ttO«»0l C»*l 8/im, KM 2 5 
Mm, tt^lffllB 1 2 7 Mm, ggp*6 5%) **RW6ti 
/c^ -<;UA 190mmxi90mmj 

[0 0 5 3 ] 5lJ£#iJ3 

tS^F-ttoaafSM CW* l 8 Mm, ««2 5 Mm, ft^M 
Pgl 8 1 Mm] WWtfhtitcy ^ACcft^T, 
A C/¥^2 5 MmCDPET? -<;UA) CO — Jj<Dl§it/CX. 
^>^«:J:0«-?«©«WK Ci¥^l 8 Mm, JK«4 5 
Mm, ft^-lfflB 1 8 1 Mm, BJP*5 6%) WWttthtl 
lev j)l2» C**£ 1 9 0 mmx l 9 0mm] 

[0 0 5 4] fg$Kffl4 

7 ^A (f^25/im(DPET7^^A] <D—~f5(OM 

<D±ffitc&-?x$mm tm&i 8 Mm) ^0^3 n/c^ 

Mm, ftMI2 5 Mm, tSTf^PS 1 8 1 Mm, PfJP*7 4 
%) «^6h/c7^;l,A W$?2 00mmx20 0 
mm) i, rH/cTi' »;^iJ|fi<fc4 k 

^M31t40 o C, 5kg/cra J ) OT, TW^t/W 
To 

[0 0 5 5 ] %Kffl|5 

htiityjjUA CB*ttiiic»)«. ryr^^j,* 

#^200mmX200mm) £5WBSuhJ| JWWM&tt 

A G - 0 1 j , ;*:££2 00mmX200mm) £R5B£ 

<S**3i2 t ^3CC^T 0 
[0056] XttW6 

i ti#/c7 * »; ^mmmmc^ y < >v a c p e t 

7-<;UA, ^2 5 Mm) (D— ^rcDSO^MCcSoT^ 

wh c/s^i 8 Mm) mmsntcy j)i>A%^ mmm 
mbtc<D%, *y*>wcj:^xft*tt<Dmmm m& 
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1 8 Mm, mm2 0 Mm, tST-WPra 1 9 5 Mm, §IJP* 
8 1%) *KWt, fwX^U-fJS*^ <o\>z-*n 

[0 0 5 7 ] Jt«W 1 

Kn- VmWWMhtltcy 4 JUA (T? V ;U^tUJj| 
?^A, ^- FBffliJ^ffliJ, A#3l90mm 
x 1 9 0 mm) i, JgStt? y ;UA C««ffc^tt«, 
>SPjl U>j % 1 9 0 mmx 1 9 0mm) 

tS^P§2 82 Mm, A^32 0 0mmX2 00mm) 

3 0°C, EE*4 0kg/cm a , »DJ»B#|BI3 0»rttB» 

*5l»r««tt-^ ^^*C[>-a»J»5mm*irRa-r6a 

^^2, ^3iC^-r o 
[0 05 8] tb$5^!2 

tS^-ttOJHSIM Ci?^ 1 8 Mm, mm2 5 Mm, tg^F4 
P§1 8 1 /im) ^^7^;^^!, y j ;U 
A [^2 5 m mCDP ;l/A) CD— SOl^x ^ 

^>^CC«fcO»^«©«j(»« CS^2 5Mm, KW2 5 
Mm, tt^lfflPSl 8 1 Mm, HP* 7 4%) 
)^c^ ^;ua C>C^$ 190mmxi90mm) ^rfflC^ 

ran*» 7 4%, 3zytmmmmte 5 5 %r * 0 > ma 4 
«4 6%r*o, ^7 5- jjfa&h<D&m<Dmnm* 

^J3 0%, *36«a«*tt»2 2^r*0, 14^8 0° 

4. 5%r^^ c 
[0 05 9] 
[»1 ] 

40 



50 
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